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Advanced Ozone Profiler Using Limb Scattering

, - .
to know the altitude at which ozone ch:

SAGE II appears to show max change below 20 km
® need to measure tropospheric ozone (combine with an
advanced TOMS instrument)

® need global coverage on a daily basis

®
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Instruments:

Manifested on STS-87 October 1997

® SOLSE - Shuttle Ozone Limb Sounder
Czerny-Turner imaging spectrometer
1024x1024 SITE UV enhanced CCD array detector
vertical coverage 25 - 60 km at < 2 km resolution

spectral coverage 260-350 nm at ~0.5 nm resolution

® LORE - Limb Ozone Retrieval Experiment
multi-filter instrument (IAD filters)
345nm, 525nm, 600nm, 675nm, 1000nm
- (single wavelength RSAS flown on SSBUV 8)

Proposed under ESSP March 2000
® STILE - Stratospheric Imaging Limb Experiment
wide field of view radiometer (1400 km swath)
- 8 wavelengths (IAD filters) 320 nm - 1000 nm
measure aerosols and tropospheric ozone
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Tangent Height (km)

Rod_io’rive Transfer Calculations
of Limb Scattered Radiance
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Using Limb Scattering
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| Limb Radiance Increase Due to
. Scattering by Aerosols
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Chappuis Pair Has A Small
Sensitivity fo Aerosols
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ALGORITHM DEFINITION

o0 TOMS ALGORITHM CHOOSES PROFILE
TABLE BY LATITUDE.

o PROFILE DETERMINED LARGELY BY AIR
MASS - WHICH DOES NOT FOLLOW
LATITUDE BOUNDARIES.

o0 TOTAL OZONE MAPS SHOW SHARP
GRADIENTS

o0 HAVE SHOWN THAT THESE GRADIENTS
CORRESPOND TO AIR MASS BOUNDARIES
USING RAWINSONDE DATA

o CHOICE OF CORRECT AIR MASS PROFILE
HAS SIGNIFICANT EFFECT ON ACCURACY OF

TOTAL OZONE AT HIGH SOLAR ZENITH
ANGLES
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ALGORITHM DEFINITION

0 ALGORITHM WILL PROBABLY NOT USE
LOOK-UP TABLE APPROACH. HOW DO WE
MAXIMISE USE OF ALL WAVELENGTHS?

o SHOULD MAKE USE OF AUXILLARY DATA
FROM OTHER INSTRUMENTS:-

~ HITAITT AND NDTY
v CLOUD L11AGANTYI1 ]l AAINLDI U 11

o CLOUD TYPE
o0 OZONE PROFILE
0 AEROSOL DATA

AT YR
ALy LI

o WHAT ABOUT OTHER DATA PRODUCTS
OBTAINED FROM TOMS DATA?
o TROPOSPHERIC COLUMN OZONE
o AEROSOLS
0 YOLCANIC SULFUR DIOXIDE/AEROSOLS

0 PREPARING SIMULATED DATA FOR
RETRIEVAL TESTS



. UNIVERSITY OF MARYLAND

0 TASK 1
o STUDY PRESENT COMPLEMENT OF
INSTRUMENTS

o0 CONSIDER TECHNOLOGICAL ADVANCES

DENTITRLEN
INENAJULINIVLY

o DEFINE INSTRUMENT REQUIREMENTS

i o0 TASK 2
0 ALGORITHM DEFINITION



